Effects of Ca2+ and Mg2+ on the actomyosin adenosine-5'-triphosphatase of stably phosphorylated gizzard myosin.
There are conflicting reports on the effect of Ca2+ on actin activation of myosin adenosine-triphosphatase (ATPase) once the light chain is fully phosphorylated by a calcium calmodulin dependent kinase. Using thiophosphorylated gizzard myosin, Sherry et al. [Sherry, J. M. F., Gorecka, A., Aksoy, M. O., Dabrowska, R., & Hartshorne, D. J. (1978) Biochemistry 17, 4417-4418] observed that the actin activation of ATPase was not inhibited by the removal of Ca2+. Hence, it was suggested that the regulation of actomyosin ATPase activity of gizzard myosin by calcium occurs only via phosphorylation. In the present study, phosphorylated and thiophosphorylated myosins were prepared free of kinase and phosphatase activity; hence, the ATPase activity could be measured at various concentrations of Ca2+ and Mg2+ without affecting the level of phosphorylation. The ATPase activity of myosin was activated either by skeletal muscle or by gizzard actin at various concentrations of Mg2+ and either at pCa 5 or at pCa 8. The activation was sensitive to Ca2+ at low Mg2+ concentrations with both actins. Tropomyosin potentiated the actin-activated ATPase activity at all Mg2+ and Ca2+ concentrations. The calcium sensitivity of phosphorylated and thiophosphorylated myosin reconstituted with actin and tropomyosin was most pronounced at a free Mg2+ concentration of about 3 mM. The binding of 125I-tropomyosin to actin showed that the calcium sensitivity of ATPase observed at low Mg2+ concentration is not due to a calcium-mediated binding of tropomyosin to F-actin. The actin activation of both myosins was insensitive to Ca2+ when the Mg2+ concentration was increased above 5 mM.(ABSTRACT TRUNCATED AT 250 WORDS)